A cytogenetic study was conducted on two species of the genus Pimelodus that were collected from the Piquiri river, Paraná, Brazil: Pimelodus paranaensis and Pimelodus heraldoi. Both had a diploid number of 2n=56 chromosomes and a fundamental number (FN) of 104. In P. paranaensis, the karyotype consisted of 22m+22sm+4st+8a chromosomes, whereas the karyotype of P. heraldoi consisted of 18m+24sm+6st+8a. The AgNORs were localized in the terminal region of the long arm in one pair of subtelocentric chromosomes, pair 24 in P. paranaensis and pair 23 in P. heraldoi. The latter species showed size heteromorphism of these regions between the chromosome homologues. Heterochromatin was distributed mainly in the terminal regions in the two species. CMA ! -positive staining was observed in some chromosomes, besides being associated with NORs, which were all DAPI-negative, in both species of Pimelodus. C-banding plus CMA ! and DAPI showed that most of the heterochromatic regions were rich in AT bases in P. paranaensis and P. heraldoi.
The ichthyofauna of the Piquiri river, one of the tributaries of the Paraná river basin, Brazil, consists of approximately 62 species, however, there is a predominance of some groups, with 57% belonging to the order Characiformes and 24% to Siluriformes (GUBIANI et al. 2006) . With respect to cytogenetic studies, some species representing different families have already been examined in this region, for example, Apareiodon vladii (cited as Apareiodon sp.) of the family Parodontidae (ROSA et al. 2006) and Oligosarcus pintoi and O. paranensis of the family Characidae (RUBERT & MARGARIDO 2007) .
The genus Pimelodus is the most specious of the family Pimelodidae, composed of 24 species (FERRARIS 2007) , that live in the Neotropical region, distributed in the main basins of Central and South America (SHIBATTA 2003) . ). It is also the most often studied cytogenetically. Currently, 11 of the 24 species have at least the diploid number reported showing 2n=56 chromosomes in the majority of its representatives with some variations in karyotype formula (SWARÇA et al. 2007 ).
The aim of this study was to characterize and compare cytogenetically two species of Pimelodus from the Piquiri river, Paraná, Brazil, using different chromosome banding techniques. This is the first cytogenetic study of the family Pimelodidae in this region, and the first karyotypic description for Pimelodus paranaensis.
Material and Methods
Nine specimens of Pimelodus paranaensis (4 males and 5 females) and four specimens of Pimelodus heraldoi (3 males and 1 female) collected in the Piquiri river, Nova Laranjeiras, Paraná state, Brazil, were cytogenetically studied.
Mitotic chromosome preparations were obtained from kidney according to BERTOLLO et al. (1978) . Chromosome morphology was determined on the basis of arm ratio (LEVAN et al. 1964) . Chromosomes classified as metacentric (m), submetacentric (sm) and subtelocentric (st) and acrocentric (a). Nucleolar organizer regions (AgNOR) and C-banding (CB) were performed using the methods of HOWELL and BLACK (1980) and SUMNER (1972) , respectively. Chromomycin A ! (CMA ! ) and DAPI staining followed SCHWEIZER (1976).
Results and Discussion
The two species studied presented a diploid number of 56 chromosomes and FN of 104, but differed in karyotypic macrostructure. Pimelodus paranaensis showed a formula of 22m+22sm+4st+8a (Fig. 1a) and P. heraldoi 18m+24sm+6st+8a (Fig. 1b) . In the latter species, a secondary constriction was observed in the terminal region of the long arm of the subtelocentric chromosome 23.
The diploid number of 56 chromosomes is very conserved in Pimelodus, identified in the majority of species of this genus, with the exception of P. blochi with 2n=58 (DELLA-ROSA et al. 1980) and P. fur with 2n=54 (GARCIA & MOREIRA-FILHO 2005) . OLIVEIRA and GOSZTONYI (2000) suggested that 2n=56 chromosomes is the basic number in the order Siluriformes and that this diploid number could represent a plesiomorphic character of the genus Pimelodus, whereas 2n=54 and 2n=58 found in this group represent an apomorphic characteristic, as proposed by GARCIA and MOREIRA-FILHO (2005) . SOUZA et al. (2004) studied P. heraldoi from the Tibagi river and observed a karyotypic formula different than that found in the present work, with 22m+22sm+6st+6a. This observed karyotypic variability within the same species, among different populations, may indicate that chromosome rearrangements, such as pericentric inversions and/or translocations, are involved in the process of karyotype evolution in this group of fishes.
Heterochromatin was distributed mainly in the terminal regions of various chromosomes in the two species (Fig. 1c, d) . In P. paranaensis, metacentric chromosomes 4, 8 and 11 and submetacentric chromosomes 14, 16 and 17 showed heterochromatin in both terminal regions (Fig. 1c) . P. heraldoi had a greater number of chromosomes with bands at both ends of metacentric chromosomes 2, 3, 6, 7 and 8; submetacentric chromosomes 12, 14 and 16, being more evident than in P. paranaensis; and one pair of subtelocentric chromosomes (24), with stronger staining at both ends (Fig. 1d) . In P. heraldoi, the secondary constriction in pair 23 (st) was heterochromatic, where a size heteromorphism was observed between the homologues. SOUZA et al. (2004) also identified heterochromatic bands mainly in the terminal regions in P. heraldoi from the Tibagi river, but only one pair of chromosomes with bands at both ends. Thus, it is possible that differences in heterochromatin location may differentiate the two populations.
The presence of heterochromatin at both terminal regions, as shown here, appears to be a common characteristic of some species of this genus, such as Pimelodus maculatus from the Paraná river ( & MOREIRA-FILHO 2005) and may indicate a cytotaxonomic marker for the genus Pimelodus, and for the family Pimelodidae, thereby being an important tool in the understanding of phylogenetic relationships in this group of fishes, as suggested by SOUZA et al. (2004) .
The AgNORs in the two species were located in the terminal region of the long arm in a pair of subtelocentric chromosomes: pair 24 in P. paranaensis (Fig. 1a, box) and pair 23 in P. heraldoi (Fig. 1b, box) . In the latter species, a size heteromorphism was observed between these regions. In addition, heterochromatin appeared to be associated with NORs in both species (Fig. 1c,d ). The findings obtained here for P. heraldoi differed from those reported by SOUZA et al. (2004) in the population from the Tibagi river, in which the NORs were identified on pair 25, without evidence of size heteromorphism.
CMA ! staining revealed positive fluorescent signals corresponding to Ag-NOR in P. paranaensis and P. heraldoi (Fig. 2a and 2b, respectively) ; other sites rich in GC base pairs were shown, characteristic for each of the species. In P. paranaensis, fluorescent regions were identified at the centromeres of some chromosome pairs (Fig. 2a) , while in P. heraldoi, some terminal regions showed CMA ! -positive bands in which one chromosome was found to have bands at both ends (Fig. 2b) . Reports of others fluorescent signals besides those corresponding to AgNORs have also been identified in other Pimelodus, such as in P. heraldoi and Pimelodus sp (SOUZA et al. 2004) and P. fur (GARCIA & MOREIRA-FILHO 2005) . The combination CB+CMA ! confirmed that the Fig. 3a and 3b ), while in P. heraldoi, more GC-rich heterochromatic regions were evident, including both ends on some chromosomes (Fig. 3b) . SOUZA et al. (2004) also confirmed some GC-rich heterochromatic regions in P. heraldoi from the Tibagi river.
Staining with DAPI fluorochrome in the two species from the Piquiri river evidenced only pale regions coincident with the GC-rich regions ( Fig. 2c and d) , thereby being DAPI negative. However, the results of CB+DAPI revealed various fluorescent bands in P. paranaensis and P. heraldoi (Fig. 3c, d) , mainly in the latter species, demonstrating a greater quantity of AT bases in the heterochromatic regions in both species. Recently, TRECO et al. (2008) analysed CB+CMA ! and CB+DAPI in Parapimelodus nigribarbis and Pimelodus maculatus from Guaíba lake and showed that the composition of heterochromatin in these species includes GC bases and mainly AT bases.
The present study makes an important contribution to the cytogenetics of the genus Pimelodus, since it provides the first description of P. paranaensis and of the family Pimelodidae of the Piquiri river, confirming the conservation of the diploid number in this group and showing some differentiated characteristics in the two species in relation to microstructure. 
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